The effect of caffeine on fragile X expression.
Caffeine has been reported to enhance the expression of the fragile X [fra(X)] and common fragile sites in peripheral blood lymphocyte cultures (PBLC) treated with 5-fluorodeoxyuridine (FUdR). One of the effects of caffeine on replicating cells is inhibition of DNA repair suggesting that fragile sites may be regions of DNA with a high rate of misreplication under the conditions of thymidylate stress induced by FUdR. We have studied the effect of caffeine on the expression of the fra(X) and common folate-dependent fragile sites in PBLC from two fra(X) expressing individuals and in five lymphoblastoid cell lines (LCL) established from individuals in families in which the fra(X) is segregating. Caffeine did not enhance the expression of the fra(X) in the PBLC or in the three LCL from fra(X) expressing individuals nor did it elicit fra(X) expression in LCL from a non-expressing obligate-carrier female and a transmitting male. However, in all cultures there was a marked increase of common fragile site expression due to caffeine treatment. These data suggest that the mechanism of expression of the common fragile sites and the fra(X) may be quite different.